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(57) ABSTRACT

A structural component, in particular for an aircraft, having
a skin and at least one stiffening element for stiffening the
skin. Opposite to a run-out of the stiffening element at least
one supporting element is positioned. The at least one
supporting element defines a supporting area that is opened
to the stiffening element run-out in longitudinal direction of
the stiffening element run-out and that is closed in transver-
sal direction of the stiffening element run-out.

10 Claims, 2 Drawing Sheets
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1
STRUCTURAL COMPONENT

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims the benefit of the U.S. Provisional
Application No. 61/697,861, filed on Sep. 7, 2012, and of the
European patent application No. 12 183 538.3 filed on Sep.
7, 2012, the entire disclosures of which are incorporated
herein by way of reference.

BACKGROUND OF THE INVENTION

The invention concerns a structural component, in par-
ticular for an aircraft.

Such a structural component is exemplary shown in FIG.
1. The known structure component 1, for example an upper
cover of an aircraft wing, has a skin 2 and a multiplicity of
longitudinal stiffening elements 4 and transversal stiffening
elements 6 building a grid-like or mesh-like stiffening
structure 8 for stiffening the skin 2. Due to configuration
reasons, outer meshes 10a of the stiffening structure can be
significantly enlarged in comparison with inner meshes 105.

In order to avoid any buckling of the skin 2 in one of the
enlarged meshes 10a, opposite to a run-out of a longitudinal
stiffening element 12 extending in an enlarged mesh 10a one
longitudinal supporting element 14 is positioned and aligned
with the run-out of a stiffening element 12. The longitudinal
stiffening element 12 is a so-called panel breaker and
reduces a buckling risk of the skin 2 in the supported
enlarged mesh 105.

SUMMARY OF THE INVENTION

The object of the invention is the creating of an alternative
structural component, which shows a high resistance to
buckling.

This object is achieved by means of the structural com-
ponent disclosed.

An inventive structural component, in particular for an
aircraft, has a skin and at least one stiffening element for
stiffening the skin. Opposite to a run-out of the stiffening
element a supporting element is positioned. In accordance
with the invention the at least one supporting element
defines a supporting area that is opened to the stiffening
element run-out in longitudinal direction of the stiffening
element run-out and that is closed in transversal direction of
the stiffening element run-out.

Due to the at least one supporting element, which is called
in the following a panel breaker, the former unsupported
skin area in front of the stiffening run-out shows a high
resistance to buckling. Thereby, the at least one panel
breaker avoids a strain increase in the high-loaded skin area
in front of the stiffening element run-out as it does not
change the neutral axis of this skin area. That means,
although the at least one panel breaker significantly reduces
the risk of buckling, it does not bring additional stiffness to
the skin area in front of the stiffening element run-out. In
order to avoid a weight increase of the structural component,
the at least one panel breaker can be made from composite
materials such as CFRP (carbon fibers reinforced plastic) or
GFRP (glass fibers reinforced plastic) or from light weight
metallic materials such as titanium or aluminum. Thereby,
the at least one panel breaker can be flexible adapted to
different skin topologies such that the skin topology is not
limited by the at least one supporting element. For instance,
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the at least one panel breaker can have such a shape that it
can be positioned in ramp areas of the skin.

Advantageously, the at least one panel breaker is in a
longitudinal distance from the stiffening element run-out.
Hereby, the stiffness in the front of the stiffening element
run-out is significantly reduced.

In one embodiment, the at least one panel breaker has two
lateral longitudinal limbs that are joined with each other at
their rear ends. Thus, just one panel breaker is necessary to
establish the supporting area, which in this embodiment is
limited in longitudinal direction at its distal end seen from
the stiffening element run-out. As just one panel breaker is
necessary, it is easy to install. Preferably, the limbs have the
same shape. For instance, the limbs have cross sections such
as T-profiles, I-profiles, E-profiles or Omega-profiles.

In another embodiment, at least two single longitudinal
panel breakers are provided for establishing the supporting
area that are spaced from each other in transversal direction.
Thus, the supporting area is preferably opened at its longi-
tudinal distal end seen from the stiffening element run-out.
Of course, the at least two panel breakers can also be joined
at their distal ends and thus forming a supporting are that is
closed at its distal end in longitudinal direction. As at least
two panel breakers are necessary, the installation of the
supporting area is more complicated than in the aforemen-
tioned embodiment. However, the manufacturing of two
single longitudinal panel breakers is easier than the manu-
facturing of a panel breaker having two joined limbs.
Preferably, the panel breakers have the same shape. For
example, they are formed as longitudinal T-profiles, I-pro-
files, E-profiles or Omega-profiles.

In both embodiments the supporting area is preferably
shortened in transversal direction away from the stiffening
element run-out. Due to the reduced space between the limbs
or the at least two single panel breakers in longitudinal
direction away from the stiffening element run-out, the
supporting area is V-shaped or almost V-shaped.

In order to achieve such a V-shaped supporting area, the
two limbs or the at least two single panel breakers are
inclined to each other in the longitudinal direction. Of
course, the supporting area can have shapes different from a
V-shape, such as a semicircle.

Preferably, the two limbs or the two single panel breakers
have flanges for joining them to the skin, wherein the flanges
at their opposite inner front portions are stepped back in
transversal direction relative to their adjusted flange por-
tions. Due to the modified front portions, the supporting area
is additionally widened at its front end facing the stiffening
element run-out. Hereby, the stiffness in the front of the
stiffening element run-out is additionally reduced.

Other advantageous examples of the embodiment of the
invention are the subject of further subsidiary claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred exemplary embodiments of the invention are
described in greater detail below with reference to highly
simplified schematic drawings. In these drawings:

FIG. 1 shows a plan view of a known structural compo-
nent,

FIG. 2 shows a plan view of a first embodiment of the
structural component according to the invention,

FIG. 3 shows a perspective view of two supporting
elements of the first embodiment, and
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FIG. 4 shows a plan view of a second embodiment of the
structural component according to the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

As shown in FIG. 2, a structural component 15 according
to the invention has a skin 16 and a mesh-like stiffening
structure 18 for stiffening the skin 16. In the shown first
embodiment, the structural component 15 is an upper wing
cover of an aircraft. However, the structural component 15
can also be a fuselage skin panel or can refer to other mainly
two dimensional structural areas.

The skin 16 has a short extension in flight direction (wing
depth or transversal direction) and a large extension
orthogonally to the flight direction (wing span or longitu-
dinal direction). Due to acrodynamical reasons, its rear edge
20 is inclined in longitudinal direction. Preferably, the skin
16 is made from composite materials such as CFRP and
GRP, comprising reinforcement fibers which are embedded
in a matrix made from thermosetting plastic or thermoplas-
tic. However, the skin 16 can also be made from light
metallic materials such as an aluminum alloy.

The mesh-like stiffening structure 18 comprises a plural-
ity of longitudinal stiffening elements 22 and transversal
stiffening elements 24. In the shown embodiment, the lon-
gitudinal stiffening elements 22 are so-called stringers that
extend in longitudinal direction of the skin 16. The trans-
versal stiffening elements 24 are so-called ribs that extend in
cross direction of skin 16.

Preferably, the stiffening elements 22, 24 are made from
composite materials such as CFRP and GRP, comprising
reinforcement fibers which are embedded in a matrix made
from thermosetting plastic or thermoplastic. However, they
can also be made from light weight metallic materials based
on aluminum or titanium, for instance.

The mesh-like stiffening structure 18 forms a lot of
meshes 26a, 265 that divide the skin 16 into unsupported
skin areas. Mainly, the meshes 26a, 265 have the same size,
whereby due to configuration reasons, the meshes 26a close
to the rear edge 20 of the skin 16 can be enlarged in
comparison with the inner meshes 265 away from the rear
edge 26.

In order to avoid buckling in the enlarged meshes 26a, in
the first embodiment two supporting elements 28a, 285 are
positioned in the enlarged mesh 26a. The supporting ele-
ments 28a, 285 build so-called panel breakers and posi-
tioned in such a way opposite to a run-out of the stringer
element 30 extending in the enlarged mesh 26a that a
supporting area 32 is created which is opened to the stringer
run-out 30 in longitudinal direction of the stringer run-out 30
and that is closed in transversal direction of the stringer
run-out 30. In particular, the supporting area 32 is mainly
closed in transversal direction of the stringer run-out 30.
“Mainly closed” means that a distance between front ends of
the supporting elements 28a, 285 near the stringer run-out
30 is greater than a distance between rear ends of the
supporting elements 28a, 285 being far from the stringer
run-out 30. In the shown embodiment, the longitudinal
direction of the stringer run-out 30 is the longitudinal
direction of the stringer 22 itself and the transversal direc-
tion of the stringer run-out 30 is the transversal direction of
the stringer 22 itself.

The panel breakers 28a, 285 are in a longitudinal distance
from the stringer run-out 30 and spaced apart and evenly
inclined to each other in longitudinal direction of the stringer
run-out 32 in such a way that the supporting area 32 is
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shortened in transversal direction away from the stringer
run-out 30. Thus, the supporting area 32 has a V-shape with
a wide opening 34 close to the stringer run-out 30 and a
shortened distal end 36 away from the stringer run-out 30.

As shown in FIG. 3, the panel breakers 28a, 285 can each
have a T-shape with a flange 38 for connecting them with the
skin 16 and with a stabilizing web 40 that extends vertically
from the flange 38. The panel breakers 28a, 285 are con-
nected to the skin 16 by a plurality of not shown fasteners
such as bolts or rivets. The fasteners are aligned in a row and
extend through holes in the flange 38 and the skin 16.
Preferably, the fasteners are set on both sides of the web 40.

In order to avoid a stiffness increase of the skin 16 directly
in front of the stringer run-out 30 due to the fasteners, inner
front flange portions 42a, 426 are stepped back to their
adjacent inner flange portions 44. Due to this, the inner
length of the flanges 38 is shortened in longitudinal direction
in comparison with the length over outer flange portion 464,
46b. As a consequence, the inner fasteners are arranged at a
greater distance to the stringer run-out 30 and thus to the
high loaded transition area in front of the stringer run-out 30
than the outer fasteners. Due to the reduced inner length of
the flanges 38, the flanges 38 obtain a reduced number of
fasteners at their inner portions compared to their outer
portions. Further on, due to the back stepping of the inner
front flange portions 42a, 426, the opening 34 of the
supporting area 32 is additionally opened, thereby the stiff-
ness in the front of the stringer run-out 30 is additionally
reduced. Alternatively, the panel breakers 28a, 286 are
bonded to the skin 22.

In FIG. 4 a second embodiment of the structural compo-
nent 15 is shown which has a skin 16 stiffened by a stiffening
structure 18.

Contrary to the first embodiment shown in FIGS. 2 and 3,
the second embodiment consists of only one single panel
breaker 48 for supporting a former unsupported skin area in
front of a high loaded area such as a stringer run-out 30.

The panel breaker 48 is in a longitudinal distance from the
stringer run-out 30. It has two lateral limbs 50a, 505 that are
inclined in longitudinal direction of the stringer run-out 30
and that are joined together at their rear ends 52 away from
the stringer run-out 30. Due to this, the supporting area 32
is V-shaped, whereby in contrast to the first embodiment, the
supporting area 32 is closed at its distal end 36 in longitu-
dinal direction of the stringer run-out 30. Thus, the support-
ing area 32 is only opened at its front end 34 close to the
stringer run-out 30 in longitudinal direction.

The limbs 50a, 505 can have the same cross sections as
the two panel breakers 28a, 285 of the first embodiment and
can also be made from composite materials or from metallic
materials. They can also have inner front portions that are
stepped back compared to adjacent inner flange portions.
Further on, the limbs 50a, 505 can be bolted by fasteners or
bonded to the skin 16.

Disclosed is a structure component, in particular for an
aircraft, having a skin and at least one stiffening element for
stiffening the skin, wherein opposite to a run-out of the
stiffening element at least one supporting element is posi-
tioned, wherein the at least one supporting element defines
a supporting area that is opened to the stiffening element
run-out in longitudinal direction of the stiffening element
run-out and that is closed in transversal direction of the
stiffening element run-out.

As is apparent from the foregoing specification, the inven-
tion is susceptible of being embodied with various altera-
tions and modifications which may differ particularly from
those that have been described in the preceding specification
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and description. It should be understood that I wish to
embody within the scope of the patent warranted hereon all
such modifications as reasonably and properly come within
the scope of my contribution to the art.

REFERENCE SYMBOL LIST

1 structural component

2 skin

4 longitudinal stiffening element

6 transversal stiffening element

8 stiffening structure

10a, b mesh

12 run-out of a stiffening element

14 supporting element (panel breaker)

15 structural component

16 skin

18 stiffening structure

20 rear edge

22 longitudinal stiffening element

24 transversal stiffening element

26a, b mesh

28a, b supporting element

30 stringer run-out

32 supporting area

34 opening

36 distal end

38 flange

40 web

42a, b inner front flange portion

44 adjacent inner front flange portion

46a outer flange portion

48 supporting element

504, b limb

52 rear end

The invention claimed is:

1. A structural component, having a skin and at least one
stiffening element extending in a longitudinal direction and
engaging the skin for stiffening the skin, wherein the stift-
ening element terminates at a run-out at an unsupported skin
area which extends longitudinally beyond the stiffening
element, and in the unsupported skin area a supporting area
is created, the supporting area being defined by generally
longitudinally extending supporting elements engaging the
skin, comprising:

a transversal distance between front ends of the support-
ing elements closest to the stiffening element run-out
being greater than a transversal distance between rear
ends of the supporting elements furthest from the
stiffening element run-out, such that the supporting
area defined by the supporting elements is widened at
its front end facing the stiffening element run-out,
wherein the supporting elements are spaced a longitu-
dinal distance from the stiffening element run-out.

2. The structural component in accordance with claim 1,
wherein at least one supporting element has two lateral
generally longitudinally extending limbs that are joined with
each other at their rear ends.

3. The structural component in accordance with claim 2,
wherein a transversal space between the supporting elements
is reduced in the longitudinal direction extending away from
the stiffening element run-out such that the supporting area
transversally narrows in the longitudinal direction away
from the stiffening element run-out.

4. The structural component in accordance with claim 3,
wherein the two limbs have outer flanges at each limb
extending transversally away from the other of the two limbs
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along the longitudinal length of the two limbs and inner
flanges at each limb extending transversally towards the
other of the two limbs along the longitudinal length of the
two limbs for joining the two limbs to the skin, wherein the
inner flanges at their front portions are stepped back in the
transversal direction relative to the outer flange portions.

5. The structural component in accordance with claim 1,
wherein at least two single generally longitudinal supporting
elements are provided that are spaced from each other in the
transversal direction.

6. The structural component in accordance with claim 5,
wherein a transversal space between the supporting elements
is reduced in the longitudinal direction extending away from
the stiffening element run-out such that the supporting area
transversely narrows in the longitudinal direction away from
the stiffening element run-out.

7. The structural component in accordance with claim 5,
wherein the two longitudinal supporting elements have outer
flanges at each element extending transversally away from
the other of the two elements and inner flanges at each
element extending transversally towards the other of the two
elements for joining the elements to the skin, wherein the
flanges at their opposite inner front portions are stepped
back in transversal direction relative to their adjacent flange
portions.

8. The structural component in accordance with claim 1,
wherein the structural component is a component of an
aircraft.

9. A structural component, having a skin and at least one
stiffening element extending in a longitudinal direction and
engaging the skin for stiffening the skin, wherein the stift-
ening element terminates at a run-out at an unsupported skin
area which extends longitudinally beyond the stiffening
element, and in the unsupported skin area a supporting area
is created, the supporting area being defined by generally
longitudinally extending supporting elements engaging the
skin, comprising:

a transversal distance between front ends of the support-
ing elements closest to the stiffening element run-out
being greater than a transversal distance between rear
ends of the supporting elements furthest from the
stiffening element run-out, such that the supporting
area defined by the supporting elements is widened at
its front end facing the stiffening element run-out,
wherein at least one supporting element has two lateral
generally longitudinally extending limbs that are joined
with each other at their rear ends, wherein a transversal
space between the supporting elements is reduced in
the longitudinal direction extending away from the
stiffening element run-out such that the supporting area
transversally narrows in the longitudinal direction
away from the stiffening element run-out, and wherein
the two limbs are angled toward each other in the
longitudinal direction.

10. A structural component, having a skin and at least one
stiffening element extending in a longitudinal direction and
engaging the skin for stiffening the skin, wherein the stift-
ening element terminates at a run-out at an unsupported skin
area which extends longitudinally beyond the stiffening
element, and in the unsupported skin area a supporting area
is created, the supporting area being defined by generally
longitudinally extending supporting elements engaging the
skin, comprising:

a transversal distance between front ends of the support-
ing elements closest to the stiffening element run-out
being greater than a transversal distance between rear
ends of the supporting elements furthest from the
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stiffening element run-out, such that the supporting
area defined by the supporting elements is widened at
its front end facing the stiffening element run-out,
wherein at least two single generally longitudinal sup-
porting elements are provided that are spaced from 5
each other in the transversal direction, wherein a trans-
versal space between the supporting elements is
reduced in the longitudinal direction extending away
from the stiffening element run-out such that the sup-
porting area transversely narrows in the longitudinal 10
direction away from the stiffening element run-out, and
wherein the two single generally longitudinal support-
ing elements are angled towards each other in the
longitudinal direction.
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